In this article we present an example of our method for instrument development. This method is called the Development Cycle. It consists of four main stages: (1) defining the requirements for an instrument; (2) research, design and pilot testing; (3) implementation and (4) evaluation. An application of the Development Cycle was realized within a project for the development of a basic questionnaire about work and health, to be used at periodic health surveys. This questionnaire had to identify work and work-related health problems in employees with divergent occupations and working conditions. The design of the instrument and the results of its trial in 517 employees is presented. The evaluation of the test results and the modification of the questionnaire are discussed. From 1995, the questionnaire has been implemented in the Dutch OHS services quite successfully.
INTRODUCTION
European Community directives, 1 tailor-made service demanding companies and a competitive European market for occupational health services are incentives for quality assurance of occupational health and safety services (OHS services). Simultaneously, the importance of quality assessment and improvement of instruments used by OHS services is growing rapidly.
In the Netherlands," the number of medical and technical experts involved in assessing health and working conditions and in the consultation of companies had increased considerably by the end of the 1980s. This increase did not automatically give rise to a higher quality of consultancy. There was a general lack of well-defined working methods, measurement procedures and consultation strategies. The few instruments available were based upon traditions, not on quality and effectiveness. Research into quality and effectiveness of OHS services instruments was absent. In response to this need, the Foundation for Quality in Occupational Health Care ('SKB') was founded in 1990 by five large and innovative OHS services with the support of scientific institutes. To date, it has developed into a research and development centre for all OHS services. Its main task is the development of adequate methods and tools founded on scientific research, with the aim of achieving results which are closely attuned to the practical needs of OHS services, in terms of usability, reliability and validity. The role of the Foundation is initiation, co-ordination and organization of research and development projects. The main projects deal with instrument development, e.g., company-intake surveys, software for the registration and analysis of absenteeism, workplace surveys and working procedures for periodic occupational health surveys.
The Foundation applies a standard development procedure. Development of a product or tool is seen as an ongoing process in which evaluation of the product by the users in the field will contribute to future revision and refinement. So the development process has a cyclic nature.
The four main stages in the Development Cycle were:
1. Definition of the requirements. The various parties who were to be involved in the development, use and evaluation of the method or tool were brought together. The first task was to discuss adequate objectives for the project. When the necessary agreements had been reached, a project team was formed with suitable field experts and experts from universities and other research institutions. This team had to define the exact nature of several questions that needed to be answered. What methods were already available? What information needed to be collected by means of the new method? 3. Implementation. This included: organizing production and maintenance of the tools; training and support of users of the method/tool in the OHS services; ensuring acceptance through management and employees of the user organizations {i.e., the place of application) and preparation of information processing systems to receive and process the data generated.
Evaluation.
Evaluation was conducted by monitoring the acceptability, functionality and validity of the methods and tools. Initially, formal criteria similar to those used in the pilot test formed the basis of evaluation.
In the long-term, it will be possible to evaluate the effectiveness of the instrument, e.g., whether it successfully contributes to reducing absenteeism. For quality assessment of existing OHS services instruments, a basic scheme has been presented. 2 It distinguishes four stages of assessment:
1. Definition of measurement object and design of data collection;
2. Technical quality, including aspects like validity, reliability, standardization and precision;
3. Process quality, like acceptability for employees, employers and OHS services' experts. Does the instrument 'fit' easily within the organization and within the OHS service? and 4. Strategic quality: to what extent might the application of an instrument contribute to concrete measures and to a high quality company health policy?
In this article we present a description of a project in which the above-mentioned concepts were applied: the development of a basic questionnaire about work and health. The aim was the development of a uniform instrument for employees in divergent occupations and working conditions. We first discuss the strong and weak characteristics of questionnaire measurement in general and we then describe the development of the basic questionnaire, based on the Development Cycle. The outcome was assessed using the four stages summarized above. The questionnaire itself is shown in an appendix.
QUESTIONNAIRE MEASUREMENT IN GENERAL
In the literature much criticism is found concerning the use of questionnaires in assessing employees, especially as a method of measuring the psychosocial aspects of the work load. 3 The main weakness of the questionnaire method is the fact that it is often doubtful to what extent an employee's subjective perception agrees with objective reality. However, this same circumstance is also a strong advantage. The questionnaire method is especially useful in assessing the people's subjective opinions. Measurement of experiences and emotions, like annoyance and complaints about work and health, can be carried out very well with questionnaires, for the simple reason that only introspection can trace them. In other cases, a problem can be identified by questionnaires in an early stage, before its 'objective' measurement is possible. Objective registrations, when possible, are often more expensive, complicated in practice, and not always more valid than the questionnaire method. Some authors recommend a combination of objective and subjective measurement methods. With regard to psychosocial working load, there is some evidence in a sense that a multitraitmultimethod approach can really improve the quality of a measurement. 4 The aim of the periodic health surveys in the Netherlands is to obtain a broad picture of the perceived health and working conditions of employees. Not only are physical and psychosocial aspects of an employee's task, work load and working situation dealt with, but also their potential consequences like annoyance, health complaints and medical treatment.
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DEVELOPMENT AND TEST OF A BASIC HEALTH AND WORK QUESTIONNAIRE Project definition
The project dealt with the development of a questionnaire for periodic occupational health surveys (POHS), with the aim of identifying work and work-related health problems. The method had to be applicable to employees in divergent occupations. Aggregation and processing of individual measurements to group data on different levels was an additional requirement.
Materials and methods
As the first step in the Development Cycle, the Foundation invited experts from practice and scientists to elaborate on the requirements for the desired instrument in more detail. In three workshops the experts and scientists came to a full agreement upon the fundamental characteristics of the questionnaire:
Structure of.questionnaire. To achieve a more or less complete picture of all important aspects of work and health in any employee, a modular structure was proposed. It consisted of a basic questionnaire and one or more work-specific additions, called 'modules'. The basic questionnaire was supposed to be used in all surveys. It consisted of a fixed set of questions dealing with work and health which aimed at describing the most important fields in a global way. The work-specific modules were meant to complete the basic questionnaire in a precise manner. For this reason, the basic questionnaire should not to be considered a complete questionnaire on its own, but should always be administered in combination with a work-specific module.
Nature of questions. The questions were to be formulated clearly and concisely. To facilitate the processing of separate questions into group data, a dichotomous answering pattern of only 'yes' and 'no' answers was favoured in the design. For the same reason, conditional questions ('if, so, etc.') were avoided.
Contents of questions.
With regard to the health questions, the main aim was not to facilitate a differential medical diagnosis in individual employees, but to identify work-related health complaints in groups of employees. Health complaints are primarily studied as possible effects of risk factors at work. The relationship between work and health complaints was to be revealed more explicitly by a number of selected questions, e.g., those about skin, airways and locomotor apparatus.
The questions about work were designed to deal with a broad spectrum of risk and loading factors and opportunities for employees to influence those factors. Appropriate attention was paid to the load of the locomotor apparatus, especially through working posture and repetitive movements. In psychosocial factors, two main fields were distinguished: the cognitive/perceptive load (e.g., during information and decision-making processes) and the emotional/psychosocial load (e.g., during contact with aggressive clients).
Draft of the test version and the practical test
In the second step of the Development Cycle a draft or test version of the basic questionnaire was constructed, based upon the above-defined requirements and experiences with a diverse number of current questionnaires. The test version contained 114 items: 48 about health and 66 about work and working conditions. All response options were of a dichotomous nature.
Six OHS services participated in the trial. Each of them selected a pilot employee group. These six pilot groups were: 37 train ticket sellers, 81 hospital cooks, 44 truck drivers, 27 operators in the chemical industry, 83 software engineers and 206 high school teachers. All of them were administered the test version of the basic questionnaire and additional group-specific questions, in the context of a health survey. Data collection and health examination were carried out by the OHS service in accordance with a test protocol.
The questionnaire data and a number of selected personal and work variables were stored in the computer by means of a special data entry program. The OHS services sent the data on disk to the Foundation.
Immediately after the data collection phase, nine experts from the six participating OHS services were interviewed: seven physicians and two nurses. The interviews were recorded on tape.
Test results
We studied four categories of results, which could offer considerations for modification of the questionnaire: (1) prevalences of positive signals per item; (2) prevalences of missing answers per item; (3) opinions and comments from the employees and (4) opinions and comments of the experts from the OHS services.
Prevalences of positive signals per item. Two criteria were stated for the selection of items with a low yield:
• A prevalence of positive signals in the whole test group less than 5%.
• A prevalence of positive signals less than 5% in at least four out of six employee groups.
Consequently, many items dealing with medical treatment in the past five years were selected by these criteria, including the item about cutaneous allergic reactions from specific materials. These items were omitted in the definitive version.
Prevalences of missing answers per item.
According to the test protocol, questions not answered by the employee had to be marked by the OHS service personnel, and presented to the employee a second time. This rule was followed in five out of six participating OHS services. The prevalences of several types of missing answers are presented in Table 1 . The work questions were less likely to be answered than the health questions. This was also seen after the second presentation to the employee. Apparently some employees did not believe that their complaints about work would receive confidential treatment. In particular, questions about management, organization and job certainty were often unanswered.
Unanswered questions were not automatically considered as negative answers (i.e., no signal function). However, in most questions, the low proportions of missing answers did not have a significant influence on the prevalences of positive answers (signals). Nevertheless, the amount of unanswered questions can be reduced considerably by means of a second presentation to the employee.
Opinions and comments about the questionnaire from the employees. The test version of the basic questionnaire proved to be a practicable and acceptable instrument in this project. Almost 98% of the questions were answered at the first presentation to the employees and 95% of the employees understood the questions. Nevertheless, the choice between a 'no' and a 'yes' answer was difficult for many people. This problem could be solved via suitable instructions. Notes: From the total number of questions (1), a small part (2) had not been answered after the first presentation of the questionnaire to the employee. Most unanswered questions (3) were noticed by OHS personnel. The large majority (4) of those noticed unanswered questions were completed at a second presentation to the employee. (5) Indicates the number (proportion) of those later answered questions that proved to be signalling.
Opinions and comments about the questionnaire of experts in
OHS services. The experts were also generally satisfied, especially as far as work questions were concerned. In the health questions, some issues are missed. Most of the experts intend to use the basic questionnaire for their own practical work.
Redesign
Decisions about maintenance, skipping or changing items were made on the basis of the results and the importance of individual items. The prevalence of missing answers was generally very low. No questions were skipped merely because of a high prevalence of missing answers.
The following types of recommendations were formulated:
the dichotomous answering structure. Some questions have been removed from the test version and some questions have been added in the working version, e.g., questions about undesired (sexual) approaches by colleagues at the workplace.
DISCUSSION
The prevalences of positive answers in particular and -to a lesser extent -the opinions of OHS services' experts were the reasons for recommendations other than maintenance. We then assessed the quality of the redesigned working version of the basic questionnaire by means of a four-stage quality assessment.
Definition of measurement object and design of data collection
This stage was completed as well as possible for a broad spectrum instrument. A protocol for the application of the basic questionnaire and the work-specific modules was also available for OHS services.
Technical quality, including aspects like validity, reliability, standardization and precision
Much work remains to be done on these areas. The protocol was supposed to contribute to standardization in OHS service practice. Most aspects will only be able to be assessed in the coming years, after implementation of the instrument on a large scale.
Process quality (acceptability for employees, employers and OHS services' experts) Does the instrument 'fit' within the organization, and also within the OHS services using it? The answer to this question is 'probably yes', judging by the opinions of employees and experts during the test.
• maintaining a question;
• skipping a question;
• reformulating a question;
• adding one or more questions;
• changing the instruction for completion;
• changing the layout of the questionnaire and • other recommendations (combining questions, changing the order of the questions, etc.).
Comparison of test version and modified version
The 
Strategic quality
To what extent can the application of an instrument contribute to high quality company measures and health policy? This question into the potential contribution of the instrument towards efficacy depends upon the goals set for POHS in general, and also upon socioeconomic circumstances. It also demands that a time structure during which efficacy is measured be clearly defined. Follow-up studies into the process of policy adaptation, actions and interventions within companies based upon outcomes of signalling instruments like the basic questionnaire and the work-specific modules are of utmost importance.
FOLLOWrUP
Since 1995, the redesigned basic questionnaire has been implemented in Dutch OHS service practice: the third step of the Development Cycle. More than 150,000 basic questionnaires have been filled in by Dutch employees in the last three years. In this stage, information processing systems are brought within the scope of the OHS services. A form of centrally organized service for data processing and analysis has been realized. The policy of the Foundation is to maintain the current version in an unchanged format for about three years. This period is long enough to collect field experience with the instrument, and to carry out a validation study. After this period, an evaluation (the fourth step of the Development Cycle) will be possible, giving rise to an update based on experiences from practice, the results of the validation study and the stage of development of the work-specific modules.
